cAMP differentially regulates expression of mRNA encoding IL-1 alpha and IL-1 beta in murine peritoneal macrophages.
The influence of PGE2 and the consequent rise in intracellular cAMP on LPS-induced IL-1 alpha and IL-1 beta mRNA levels has been examined in murine peritoneal macrophages. As has been previously reported, neither PGE2 nor dibutyryl cAMP modulated the levels of LPS-induced IL-1 alpha mRNA. In contrast, the levels of IL-1 beta mRNA were markedly potentiated (greater than 10 fold) under the same experimental conditions. This effect was due to elevation of intracellular cAMP because other agents known to elevate cAMP levels (e.g., cholera toxin, forskolin, 1-isomethyl-3-isobutylxanthine) had the same selective effect on IL-1 beta mRNA levels. PGE2 and dBcAMP not only potentiated LPS-induced IL-1 beta mRNA levels but were also able to stimulate modest accumulation of IL-1 beta mRNA in the absence of LPS. Although measurement of IL-1 activity by bioassay suggested that dBcAMP and PGE2 could suppress LPS-induced IL-1 expression, levels of IL-1 protein, determined by radioreceptor assay, were markedly elevated. cAMP did not appreciably alter the stability of either IL-1 alpha or IL-1 beta mRNA. Instead dBcAMP independently stimulated the transcriptional activity of the IL-1 beta gene. In concert the results demonstrate that cAMP can modulate the response of mononuclear phagocytes to LPS in a complex pattern; gene expression may be unaltered, suppressed, or potentiated and will thereby affect both the quality and magnitude of the ensuing inflammatory response.